CHAPTER X THE FERRO-ALLOYS AND SILICON
The production of iron and steel in the electric furnace is still in its infancy; and will always be limited by the price of electrical energy; but there are many other uses to which this source of heat has long been profitably applied, as has been indicated in the first two chapters. In some of these processes, electrical heat is alone able to produce the required result, while in others the value of the product and the greater economy of the electrical method has enabled it to supplant the older processes, even though the latter employed cheap fuel as the source of heat. Some of these uses of the electric furnace will now be considered, and for convenience the production of the ferro-alloys and silicon will be described in this chapter.
THE FERRO-ALLOYS
The alloys of iron with certain metals, such as manganese, chro-miurn, tungsten and titanium., or with the metalloid silicon, are often known as the ferros, and are usually equivalent to cast-iron, that is iron with a large percentage of carbon, in which part of the iron has been replaced by one of the above metals or metalloids. In some cases, however, carbon is present only in small amounts or not at all, and, on the other hand, more than one of the alloying metals may be present in the same ferro. The ferros are used in the production of steel as convenient means for introducing into the steel the manganese or other metal which they contain; it being usually less costly to obtain these metals as ferro-alloys than in the pure state, and the presence of the iron is not objectionable in additions made to steel; although the carbon, which is also usually present, is sometimes undesirable.
It is well known that many metals such as manganese and silicon, which are hard to reduce, can be more easily obtained in a metallic state when alloyed with iron. Some recent researches in Dr. Hut-ton's laboratory1 show that these oxides are reduced to metals at the following temperatures by means of carbon:
1 Trans. Chem. Soc. (London) xcm, 1908, pp. 1483, 1496, 327, 2101. Electroghem and Met. Ind. VII1909, p. 119.
265 be effected in a ladle as mentioned in 5.m soft steel,|required 3,430 kw.-hours per metric ton of steel, and it was estimated that 2,600 kw.-hours would suffice in a 2oo-kw. furnace and 2,5$?Mcw.-hours or less in a very large- furnace.                .                 '';.
